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(54) INDUSTRIAL ROBOT 



{57)Abstract: 

PROBLEM TO BE SOLVED: To provide an industrial robot to 
easily prevent damage to a piping and improve productivity. 
SOLUTION: A through-hole is formed in the power transmission 
mechanism of the internal part of a wrist part throughout a 
portion ranging from the tip side of a second arm 5f to the rear 
end of a coating gun 7. Tubes, such as a paint feed tube from a 
paint apparatus 6 is arranged and an optical fiber cable 
connected to a controller 1 is arranged. During a paint work, a 
signal through the optical fiber cable is checked, and at a point 
of time when the signal is stopped, the paint injection motion of 
a coating gun 7 is stopped. Further, during arrangement of a 
pipe, in addition to various tubes for ordinary use, a preliminary 
tube 3 and a switch valve to switch a flow passage is arranged 
thereat. When the number of bending times 6 jn of the wrist part 
exceeds the given limit number jlim of times, a working tube is switched to the preliminary tube side. 
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Cft?a^l5 ] ^ 2 T - A 5 f <D5feffi»:> 7 

1 S?>*3 3-2 a: y ■ff-^d^Mlfi^ 

'»4^CCjlS^©Sa9^:*-:?'3 2 - i K-lM^X^m^ 
6 1 - i SlC^8 2 - i ^igtt. ^tgP^©ffltf 01^0 .in 
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timB*iJ»f*@-e©*iI»f*S*{cJ; ffirtaBHIf ®«SMpI«6tt 
tsf 3 ] if *S 1 Xtt 2 SEtlsfiDXISIffl UJiK v VK. 

Biiaw«)SP©ifti^iiiSfe^tf-Sfe-r stp^^isi . 

[0 00 1 ] 

[0 002] 

yK0J:5«:. ■BJ«|g|!«:?&or0f5e®BH1lf*Stt-5ifi:>ll 
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[Q00 3] <tC5Ai. *>*>5J:^ffln#-;' hr«. nj 
[0004] 

XiJ^^^t^-r^ C i i l,fc<DXU. ^^IJOf^tC j; 

tiE^OX^fflP^y bfcfcl^-ra. @21f©Mfi:^:^arfit 
[000 5] frS©B#rBltttCi2t©^{k«?B?r.'t 

30 <©z^, effl^^sTscAK&o. ±iai5i#. 

[0006] c© J; 5 ^c*^t5^:ai^&-c^^: 3 tifc 

^©-C. ^<©ItSt^fEffi^*51*-r. f^isfm 

«©aS3i«r*^P;&±^SCi*oJt§ib, ^iiitt*[Sj_h 
[0 007] 

[^4MS«tt--Sft:4b©*M] »*:«lSBi£©^B««. 
40 f^©SltfetCp-r5Bf3E©tfe**^S&S|J{C?&r>-CiSW?> 

^4as»ft©m#«:ea•rs^■^^s*^fa:i, msft 

<t^t©®^(c»-:yt,^-CBtiKiaif©5S« pJt^^WBfT S 
[0 008] 2 ia*?©l%?Em, If 5)<JM 1 IBS^ODX 

f3s«fiaie'g©ffl?}iRFgBffi*iS)r>fciaf. ■('^©iiffi*# 

50 ±3ti:aM#*a&MfE:Wr-SCi*!SitALTJ,»S, 
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[000 9] ff*Ji3ta4g©^eiitCj;ntf. It^ft:^! x 

[0010] fS*ii4fatg0S?g«. f^cD^ffetcsi- 
[001 1] m^z^ay^m^t. fmosDSSic^-r 

SilSl5©filf^lHli!t*tHI!(-re«-®^|g<!:. IJlBim^lgK: 

priB^^stcmriB^«i3ir'^©^#*jg^-r^«(i#ftij 

[0012] 

{c, |g|ii?&#)(gu-C2|E|fei3a<i[^Ss©j|^)l8K:-:>j,i-cSiM-r 

■5=, W&tc. *iee?i5^0^^^a«J!5:«JjS<!:. -entcj:^ 

jlSSJgMKjrsn^Mn'J^f h?:fflt^t:»j5EL,?t^i3 30 

iKf hS^X7"A©:^^flt^^^r^T|gI-ra5So 
[ 0 0 1 3 ] c©lilfc*ji,>-c, Hi3> h-p-^-cab 

^rSW. ^r"'7';U4=£:^L/'r-v'^fc-aU-if5©^Blt6 

- 5 i ©r^-c^am#©^*tfo\ c tiic j; 

>'^•^^-^^^4HSti•r■5iBiiSIS<i:. -en^.p^cii^^A 

[ 0 0 1 4 ] X. 3> hl3-5 1 tCtt, -7;::tf;x U-^r 
n>Ka-'5 1E*, L. TV-fat L/-3r5©«^ 

aw^cafi<if^$(iiiT^a3^ (±iBiii»ii!iagiJ^) i. ^ 
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fflW-rSgP^ (^^^SMW^-v/ h 1 a) i^ftffiU 

SSIli'F©:a«:Wrt@^K-3i,^-Cl*fga-rS, 
[0 0 1 5] A:l3igS2tt, af-^U-3fj&s-7-f3.U~ 
3^ 5 '-.©ttmg'^'^'7'- 5'«M©fc*©Jg?i^A^J*tf 5 

-:/;i'3, 4t*> -eti^^i, A:tiilS2-=i>ha-^ 

[0016] v^f* U-d?5tt. *i^va3ff^' hi^:^ 
icW. *) #W ?)ti?i:;it'yi';^5a{Cj:-3 r^R® ©if 

i^pJ«raj©^«j^- -J- h^©«^^f£:j;-3-c^^S 

nrfctj. igi2K:^-rj:aK:, &umsm!m}«:j:'DX 
^*ii&f^nrtg«:6isa**r.s*>©<fci&ort^s cm 

L-. ^2 it-?^ f ^ U"* 5©S6mi^SB^feJit?*$ J: 

■5, ) , •r^b':*u-dt5©^«JSSJRK:o(,:. 

H 1 i H 2 *»#r#ML. oogiBj-r S . 
COO 17] #-?<5/;^5at3:. ±3^© J: 5 fCXiSi*®© 
BirSfig{CSl^ S ti> mn^M^m 1 ©nJIftOTSti Jf-- f 

5b«. i«jilS*/rOT1?-"*:'^-^t©ai:^3fftia^5 

ti. Ig2^>©5lcE^0l:^l^a^c|5IKa1t{cI!tD#W6nr 

^L-r. l^lnJSiigpjgiSja--;, ^©•t^-IK^-^^ 
Iggftsn. cntcifD. :^0-<";5^5 b*t0U5i^{<:|i| 

SL/. c©iHie^s=fcx>3-a^:^)S^tiiu-c=i> ^o- 
[ 0 0 1 8 } ;^|51--<-;^ 5 b (ctt. 
-5f^*^e&SI^2©1iI»!lg|J^S!):2.-f h5 cASm?)# 

e^j&snsjKimi^^-^tcio rigid 5*1. cntcj: 

•J. l|lT-A5d*^@2c{i©^E|Je2:Sr[PjK:|BliKb. 

c©@KftS*3:.>a-a!'*s*iaor3> h 1 

[0019] — M 1 T-A5 d©ft^ {C 
tt. i?3©BWl«|5ffiS6:x-^; 5 e J&s®?«3#W6nT<,> 



[0 0 2 0 ] f {Ctt. »3Dj!ttig|5|SS&^- 

h 5 e i©asgei5«ij («;^|BiJ) (c^lr|gKi^--y h 

10 02 1] CCT, l-ir^:X5 sj^tc 

i^. ccD*6Aieaa«£ir)i*ia!{c». ^a-rs^^si 

[0 02 2] CCDJ;5^i:^-»SP^ (»2r"A5 fC05fe 

[002 3] —13. m 1 ©^tii^e K. [g^-Sifli^*^ 
[ 0 0 2 4 ] ^^;^f > 7 EJ. xr'^-ijcoi^-tr^icj; 

[0025) :*:^i|n sj? h i^x ^J:.<D±immitSi± 50 
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TW. ^i£|5I^-X5b. M1T-A5d. II2T-A5 

7 ©me^SEa i~ 0 6K:<j: o T^^f > 7 ©laaao'^ 
^ (*a5(.»*i«a) j&s^nssnsi^tJc, ^single ©iJr 

^t:'©Milf'FS©Jli6F*3^*s^$tl^, ^l/T. C 

<DmmHmm^t . =t > h p - ^ 1 -r^a^mm-^MK «i: 53 

5e3 ^©^S«:S-:y< » 1 ~»6 © pnftangsftar; 
h'N©«rmi^m#<!:^^«l«6Si:^S*'>7'N© 

[0 026] <^miJ:9"^©«!i;tHS^mfli>'J»:(c. ±fa 

[0 027] ( 1 ) nti^mm 
Gym 1 ^*s[5M 5 h -^(Dnts^^m 
S3 {c^msp^cfRffiS^s^-r, c©Ei«:fei>T. 10 

js-rs»i:^is^iii-e*i3. [sij.;::.^ h©-y--xK-=&-4f© 

**1 1 a:^sa{i3^v}-i^5n-C*5fp. C©^*«:1 1 a\t. 

^ffimi 1 b iia^L/-rt,^s. 121*. ^mii^uun 
* ?3 . ?:©iiiRfiii 1 2 Kspffim 1 1 hSLtfm 1 ^rnapw 

[0 028] c© j: 5 !te«j5S*c*5i,»-c. mAsmwsm 

1 0, ^m^l 1 a^r/i-bTejiStl, qia^:i lb* 
B^S-e^. Cticcj:«3. ■e-©[Biei#6(C|B|?^i 2<fc 

^i*-irspw5h^>iai^b, mi^m^mzTcifAMnM 

tt 0 4©:^|t]{C|piK-r C ^: (Ci& 5. 

[0 02 9] ©ma^-irgptf 5 i ^(omtiBMrn 
1 3 «IS5 oIS6«l3lffil»3.- b {cj: "P ^SiiS 

i}?*-3r©ai;*3||lt<!:j!iiS3n-Ct,^S, ^jtl^jSWl 1 3 © 
5feig{cW3p||^ 1 4 a 3!>saj ») #W CiiiTte ^ . C ©spffi 

*1 AaU^m^l 4hhm^bri^?>. 1 5tt. ±fa 

»3 . Eligliii 1 2 ©i^jupitc^r y ^i^'&^u-r^w e> 

ti. Htetti 2fc^KfL--r[pl4£et±cc^c-:>ri,i-5„ 

1 4 b Ks c©[iifeia 1 5 ccax 6n-cfc o . ^g-© 
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[003 0] MK, S** 1 6 itmsW- 1 7 iflS^Ur 
*i 0 . C 1 7 »[5iei* 1 8 tcax tir I-' 

1 6*5|U|g-rSi, 7. [gfsflil 8SCPm2^ 

^*t5 i 3&JH*tcl5lte-r -5 J: a tc«fi!E3 tiTC* 5. lo 

[003 1 } coocfc^^cc^^fc^itir, mBaimmmm 

1 3 . 14a, 14b, HIKW 1 5 SE>'ffi 
5 i fcHIiKL, m2^«gp*f5 i3&s|il|g«S0 5©:i5iai 

^tc 2 0a ifiW, D -WW 6 fir *i D . C (D^mM 

2 0 att¥S:^ 2 0 b inffi-^urt^s. 2 1 ±fatii 
mk 1 2 ae>- 1 5 tm't^<D^m^mK'smtf>hu^Mm 

»*2 0 b tt, c:®|iieW2 1 K:BX«3-f'fWG.nr*it] . 

^©M^^iMfffl©0Sfl62 1 tDSggUKfa, 3?#m2 2 
tm.'O^liihti. ^«»2 0b. 0«W2 iso*2Ea« 
2 2*i— j$«cliIK^€)J:^fi:«:ori»4. 30 
[0 03 3] MtC. 2£**2 2 WSE**2 3 ifli^LT 

•5. lsJ«?42 4tt. igSB^l 8<fc|sI4:^©itiSH*ttS; 

4ci5:-5m^„ X, [sI^#2 4©S£**2 3®lS?#SSt 
ffiWJOjStSCtct*. S«9:2 53&SBti3m6n. Sffi*2 
3 , iaig# 2 4 RDfffift* 2 5 j&s-^tcBii'r ^ J: ^ K 

[0034] -et-r. SaS2 5 t3a£«¥2 6 ilffl^U 40 

rfcfj, C(D3E««2 6{3:0«li2 7fcgxP)#ii-6tir 
@?EW2 7{i. 4i'i>W*lil^K0 6©liliK4'-'Lj' 
151 D < f -S cfSgRttt^JOlHllEflirC* V) . 7 

^2#-irgfiM5 i tc>^tyrwi^JiiMfRiJ-e-<T';>i' 

*S@ifS-r 5 i , 2 6 , lilKI*2 7 RO^^i/^ 7 

[003 5] C®J: ^«c1f^{C*st^r» m6w«iai5|gs& 
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1 9 . 0 a . ^M2 0 b . HIEW 2 1 :Sn-'SE 

Lressn, sft*2e^£i5iK$-a-§, cn(cj;«3. 

[0036] ( 2 ) E«fSOW©-jia*S 
ti®F«3E«Ktt-eS.SI5Iieti2 1 . 2 4RC?2 7«C-ol,*-C 

7 (DW^m^vcm-ix<i:)mii 3 o n 
[0037] c<Dic^. ^■mm<Duiimifim'^-ir^ 

0*a*3 5:SW-&. CtltC-ot,s-C, S4K^-r-5'^t'a U- 
- 5f 5 ©|gt^-=ef=;l/«r#M t/TgiiDJ-r S <!: , J: 5 

5 h ifiMWS ?> t WiiT*|nI©ft 0 4yj 
\^(DZhi3 0 €r«t^, 0 5:77l6l(c02##g|3M 5 i 
•^-■5i^SI*':/'7©S6^-Ctttfi:£>fe?)«rSW. 6 6^ 
}piic^:^>7timmT^tz>i3ir)^^f&. t:©J;5 
«C. #-l-g|i:»©M7L3 0 ra^^r. V-^ 5 ©S&mc J; 

[0038] sfc^cisKf hi'XT^AtCfet^-Ct*, JStT 
ica'^:5ffi7L3 0F^©S3eSi:J'i3«afeO'tC*UI9)Ki^1^JHF 

[0039] <m'^RmsmMzj^iicm&m'^<Dm^<Dm 
m> 

(i)mimm 

»i©?i?j®{cfew5ji?L3 o^<Dmsm/muim5ic 

m-r, S5e. 317L3 0©S3{£:*jl-J€>A-A' Brffi^: 

[0 0 4 0 ] msicfcisr. cfi^Kfifg-rsAScs i 

^*r>7'N^f^i!i|TfStrf¥©ON/OF FffliT^: 
tti^-rSfc««3©S6:*l^-c*0, ^ill8IS6d^6m2r- 
A5 fi*3©SiH*S-:»-Cffi7L3 0rt'^^5S:Sti-t:(,^4. 

C®«):^J||3 1 (Dm\iC&mt^'Pm<D3 2it. ^fl^ 
7 ©^*4'!M-f«lf'^©fc*©M!pf«*&9^ * - 
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^3 2j ) 0 CCtC, xr#y&^a-:/{C{S, 

[004 1 ] ^m^^-^ws 2<Dm.ticmuticiiLm:-r^ 

/hm033-l. 3 3-2»v ^^j!/>7Ci>iJ-fcf>© 

.a-¥>|^l T-A5 d^<D|^§|S^|®4S-pr®IL3 0F*3'n 
Sl^$nt:(,»5, i:iT,6^1&7T'f/-<-ir">^^l'33-l. 

3 3 -2{*, ±IBtb:tl|l3 l-?>Siffi9^*-r?'^3 Btctb 

l[®»i^^-c«rfWS*s«: fe^h 5 < 55: s i «: 5 ( ffltf ^ 

[0042] S?L3 0F»3tctt«±<DJ; 5>S:?i?McDiH^a 

r^^3 2{3:. -en-en. a^bn-^itcio-cfWIiS^ 
nS^1IIS6*>fe®ON/OFFfflXT. ^**Kc«)n 

-:?'Jl'3 3-l. 3 3-2tt. ^il3y>7*>6<Odr-tr 

>®iiiifE*^[im-^*=i> bo-? 1 -^©i-r*, 

[0 04 3] CCK. laS^iaft^tK. 

RSOm '0' •C-;&li-^l"^;l/JeLhco4i«:*^SJ:5 
{c-r.5. 

[0 0 4 4] <2HS#3J©«JS 

[0 04 5] 0m©J;5tc, =i> hn— 7 1F*3K». ^ 
«MW?ll»S?f^ai»«aSlgpt?S.^cpu4 0. Affi:^) 

We)n-rt*-5o AUiA-Y>:J?-7*'f>^4 l»v CPU 

4 0 i±tB^^eSS 6 > 7 ^flii®JgiaSSi^ 

[0048] £1 CK:. m<!>miSMm.i: LXit. K>-f<D 
#^^r**C?-i'3>-^T4 3'?>^^-Y>:^j** SO 
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Wa^-S**ta*l®4 4^!&3abS. ■7-i'=i>--iT4 
RKSEf cn=£CPU4 03&3Atil:^)^>d?- 

:?^-/x4 i*/rbr^i+-scik:J;tj^^f^ofcis& 

^L'fci*«c«. CPU4C*SAHl:tl-r>^'-7^'f 
;^4 I=fe:^L-r^^'p^T1t-^ 'PAlhfT FiNf iV- 

•58^^61+^. 4'*tSiia44W. -f>3f- 
r'x-:;^4 1 i-'^*;^4 5^:*:^L.rCPU4 OiOH-C 

[0 04 7] f^-4f-f>d?-7*-f;^4 2». CPU4 
[0 048] D2, D«i. 

n-en, ■7^-3f-^>d^-:?a^■1':^42^/^brcpu4 

i> 112. meajm^mM:^.:^^ F©t>— zH-'^e-^ 
Ml, M2. Me-sfBapsisfe (ijas&fWi^f-^) * 

•?=-df X ;^4 2*/hL'-CC P U 4 0 '^-^IIS^ 
[0 0 4 9 ] -t-;^ F^-f-'fDPt*. f^-^-f^^f-^ 

^ ;^ 4 2 C P U 4 0 wfcM-^fcj;5 D 

;^ 4 2 L-r C P U 4 0 'N^ti^^-r S . 
[0 05 0] ^-dfMrti, ^^^gi6^{CJ;o-Cl#fiS 

F. G, P (Flow GeneratingPttnp) -ra&So 
[0 0 5 1 ] f^. Jd^U/til?L3 0F«g© 

geW <a6t?Wd<>:7*4 6 i^^*'>7 i®HtcBSta$ 

«3&>. ia7j^©J:5K:. S^>:>--©«^«OiM/0FF-r 
S/-<;I/:?'4 7. iT©^!^#&*ON/OFFf •SA;l.:/4 

OFF€rff^&#A-'^Jl':?'4 9, cn?>©^^Jl':/*/M/ 

^(Cji^-C^Stifefe^^A^i-r/cz^i, F 5 1 
Lr*J»J, toegi/^-'l'T'a:::.!^ F 5 1 ©§>'N'Jl':/4 
7-5 0©ON/OFF^tt. CPU4 0*SAa:^J-^> 

/•«;l':?'5 0*:^Lt:tifeA-rSj^E*^ (^ilst^xr^) 
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[005 2]x. cpu4oa. Am:fj'{>i»-y :^-< 

7 R:>i*Ut:^M«SMf't©0 N/O F Fjg^fa^^^fi 
-7 X X 4 1 i^il7!/> 7 <E:©M©^MW. ffiiBS^fc 
J^3 3 - 1 i3 3-2CD%?:S'«C*B^-r"5, ClT,j&CD3fc7 

7'^/-t^r-:/Ji'tt. ^*f>73&>6(Dd«-br>©liie*l lo 

ha "9 l*^6®ON/OFFJi^5ff-^®i*ft{Cfct,=>T 
4). Ati}:*J'/>5t-7i-f;^4 1 tM^*'>7iCDra<D 
«^e^tCife7 V d^- y;!/ 3 3 - 1 *> 3 3 - 2 ©t» 
Ttl*^— :^*fiJM-r-5. fit-. cn6i»)?[!fcON/0 
F F r-f^^ir- :fjV^mi-) ^ C £ 

^L*. CPU4 0*>6©ON/OFFJg^«#^Aai;^J 
-^>ar-:7x>f;^4 l«:rt-l/r^^5. 20 
[0053] ®*IJffll«lf'P 

iil7Sa«S8*#ML-rm?i!-r-s. H7W. v-e 

JIB^^Tiar'* . IS|8», ia7®Mffl*K^TfetlS^ 
[0 05 4] IM7fCfet,J-C, S-r, &"5JS6g|5|ga:3.r. 9 

^*>?.#^*&st^rtiSSnJs^|g|5©laK^lsel-(9 esc 

^ffifia) ?&#tn^.s (X5"5,7*si) , f^a. t:©feg 

[0 05 5]:^^iC, CPU4 OsSSAffilyfJ-O^f-i^x^ 

£L'-C±KE07fe:?T-Y>'-f^-:/JV33-l £3 3-2* 
MOi^„ CPU40«. ^OJji s, hi';3;7^Art©S^ 
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[0 05 6 ] ifeii£^;^7=- 'J fm&x'it. t.-r. ^ 

^i* '1' fC?OWffc-r-S (08©;5^^f 7'S20) , 

ti-e, s^;^f^AJ.-5"{t^*s "OFF" ©t>;si-c*^*> 
<ir^>*>. i©<i*s?-x v^'^r-.:?';U©ii® 

€-Lr. Ctl6 2-P©#iJ»f©^:ll35sitK "YES" i^C 
;^7^-^7'S22«T©SttS^iait)iE-r. 

[0 05 7] CCT?, i^X7-AJ:5-^t-^£^*. 
iK-;- hi^XT^ArtJcS^STd^^^Lfci^tC "ON" t^^ 

(c "OFF" iK^cc-fey hu mE-rass^BS©M 

Jlfc-C "ON" !K?J£bftl,«?). #§TOW=£rjlC-C 
^(C "OFF" tfc?|{Cj^Sn-5. X. ;^7■^?>5^i©^iS 
ig8©^*?f ^S«C-e©®l5J©Xf-i?7'S20rt? 

•?"S2rC'*'t?>3f i ©ffiAi?^* i'er-:7'jKDiJi;^j(^ 

Tifi i^^ifi **J»fr 5 c £ tt> ^fwjasafcijtri-c-r 

T©5=^* s> e'r>'--7';l'tcoi»r©jaBa36S*^Tl^fc*>£'^> 

55>^fijBf -r B d £ KtiS-r 5. 

[ 0 0 5 8 ] f i'-5r-:r;l/£L/t::)te7 

T W^^"tr&--:/JU3 3 - 1 £ 3 3 - 2*Mt,»S©T'. ri^"? 
i £®itiJMfl£!ftSi!^i5t{3: '2' -C*-S= C© 
Mi^cijJ?^' hi';;^f-A©Kif'P^j^S=B]-c«0*-cia 

s<}:>mm.mft>nz>^. s^x-f-Ax^-'g^K "of 

F" t^T?&»3. Xf^y 7"S20-C;t?'>>5? i* 

^■^h, X7^^>3^S2l«c*sW5J:K2o©3flIBT©IS*» 
JtK: "YES" £fe"3, ;^^?-y7'S22J!^T©*!Hl-^jS 

[0 05 9] y^f-^;7'S22-C{*. C P U 4 0 >&SAttJ:^J W 
>df-7 X -YJ^ 4 1 ^/M/T i SS©?-x V {^ir~--:f}\^ 

ipp>(om^^m.n^^. cn^ft-^fit^sasicnaimA 

-rS. -d^lit^slgnaltt. CPU4 03&i^» 

mtMSfflTSf'-aftBttSU (RAM) l^CCfli^Stlfc 

0fs©iBti^^-c& . >i 7^ s 22<Dmm^n ^m<^ 

fSa. vi'>5r-rr;V©S-^«^S!>®a«:Sa!>T 

[0 06 0] igSl^'r X 7^ 9 7* S23'Nji;!^. «#fii^l^si 
qna1©W3&« '0' t?*^J&>£^;0\ Ttefc^s i SB© 

■rS. •^-L-r. «#fii^|^signal©ffi*S '0' f^i-^fc 
"ON"ti^£U, '0' -cnc*»-t>fcti^{Ct*Xf-?:/ 
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[006 1] u:m, :^7-y 7'S2rc<Dmw\f^m^ "ye 

*54t.S. TJStriDfe, ^';^:5^Ax^-<l-^3!>^ "ON" t«Si 

(ommtimr-r s s t?, ±gBx 7^ s 22t(T©saii*i 
m<:>jE^ti^o -eL'-r. ^^'y-y >'•S24t?i^:^■5^A3:•5— 
^g#*s "ON" t^isgisn-stx^y >'S2i-c®*ij»ffe 

1^ "NO" t^cD. a8©^^S^;^-f'A5^x^- i'MS 
%i{$7L'-Cia7©i2t®-^M-5,, X. -r^XO^s^yi^ir 
-■:/jl/{c-3t4-c©MS*s^T L//£<fc f? fe:^ » 7' S 21T? 
(Omi^milkifi "NO" <!:&-3rill7®Ma'^M-5. 
[0 06 2] tiE:-^?, :$:?fj^{ctji:fsg=-3i i'ir-:?';!/ 

UfcJ:5{c, *fc«:ii?L3 0F^KB3g3ti-Ci,>««i;^jlK3 20 

1 -P^m^ :x -r^^ 3 2 Ki:b'<r?sg*siii:.±tc:. ti-^i 

si!»©«ifp{cj:tiBa«K!ifn. mm. mn. ^^wmnfim 

■f-s'r''S22Jj<TO^!iascJ:aSS^^mccijl,>-rw, -e© 
[0 0 6 3] c:©a:5{cL-ril8©^8l->x?-A3^3: 

T^f 7'S3->.3Si&. S^>^f^AJ^^-ft-^*J "ON" ^ 
i'MfflS©£^;^'f-Ax^-jt#«:J:0. '^^u:^ h ty 

[0 0 8 4] £:©i#. Mmj&^^iort'XT^Ax-^- 
jt-^*s "ON" m".i&-5rt,ifciS^ic{3:, a6fW©^ 
«Etea!!fS«t^:/i3i/^A©S^3^t|J©ficfi (llgf^tj' 40 
©as) -C*^^i'5*=£:«'r5 (;^^'^7-S4) „ 

I^3^ffi12ad^i6:^:?"P<?'^ At£:*jW^«5f§©^^*fifg 
•C!& t,!.*> £ ^ *>**ijrr-r -S C i K J: o -cfr ^ . 

[0 06 5] C®;^r--y7"S4t?©#fJtDT{C*stir. 3SiE 

iasdiB^3tcti©ias-c$>-oftiis-&{c«, mmm^^ 

"YES" i3Ecorx^^'7'S5'N3li&.. ^^:</>7^ 
^Ki3-&S-<^amS«:^:^o4^5AKS-:J<;^© so 
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♦UWfifeS^f "NO" i:tj:^x:^7'V:fS&^m^. 
SMfiLS*MSfii-rtC3H5E©fiiS^^©S * 
TS. c©J:5K:L.-c;^f'v>^S4^©MtW^«ct£;t; 
/c@^fiLS^*^f-^^•^:m^C. y^5=-s'7*S7©i!!.S'^3a 

[0 06 6] -^-^'STtrS*. lfe^:7"ui^^A'^A:^j 
iig 2 *i 6 ©Jg:^?'- 5f^K:a-5 < mE<D^^tf> 7 K 

*i-^--5*ijiaifS«^©*iiNJciigfc&-r. -AtcmMij^i^m: 

i^-r -SON/OFF JiTj^fl^©^^®* o F F ©:^fe: -r 
S (CPU4 030S{:©}i^ffl©fea^Mll8(COFF}i^© 

lev - n ^'^T 4 3 •?=tft*«ffl^S4 4^'^.^if4fi«& 
i^©j:7-M#^£^(fr5o 
[0 067]—:^. ;:^f--:>yS35C*sl,5r, jyv^'y-Ax 
^-It^*! "OFF" tfc1lr*ofciS-^tca. 7.9- v:r 
S9-^j1^. ^^;tf>7^^SttSit^'<i^BSttg^y; 

©aiifiLgtcMiifTs, cntt. (5i^^s*3*imsti3&: 

r-'fe%<. 3i^©tt^^fiMilal«K:@sag^Miff-rs 
iKm*m^rsci&Stfl*^s, X, c©fS%Mm©ab 

> 7 ^nt ■ammmm^o n/o f f j§^#r*^ 

[0 0 8 8 ] ^tc, ±ia:^-5=--^:?'S5. sex^ssft?^ 

iicS-^*, CPU4 Od5^:-i5z K^>f-'^*Dl-'De-^^J 

[ 0 0 6 9 ] -e-©f^. ;^T-->'P^sa2'^-jii9^. CPU4 0 

tt, ±sa;^7^y:7'S7t?OFFfg7j^tifc-fei. hl^fcON 
/OFFJBjS«#*. AW:^-^>^^-~7*^^;^4 l t<W 

7 ^mm 7 (Dm[msim'^=s:»±T 

■5. X. jfi&SKt£;D-Ci:fa^e^»©#^tJt':/*OF 
[0 070] f^t^-r . ±fe;^7-y ^'sair^UjLfcJg^ 
:xU-5f©WS6W^S6:i-=-f h©1?--JK^-^«'NS!jmi 

snfcsii^'^©-^'- it 5 ©sftf'^j&iiitf sn 
[007 1] ism. mmmmmic. ±mhf<im7mfm 

7 (DmnmmmriF- 1 s n s . c njc j; 
M^*smi^T;^;^'f Ai^-fi#*s "ON" «38i 
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[0 07 2]— "ON" 
<t$n. :=;7^i>:?*S7t?ON/OFFfg^ft#«cOFF 

[0 0 7 3 ] se^-c. se««c5S«©*j-en3&<^D:fcii$* 

[0 0 7 4] i^a. S^;5^7=-AX^-m-^*^ "OFF" t^£^ 

«:*I^L/ri»Si# (^«!a:<iE^©m".*iff^LT:i* 
;^f"5'r?'S9, Slffr@ffi^2cKS^^*iai 

[0 07 5] iy±3!iS*^niJ<-:' hi^Xr-AtCfcWSlB 

U- df 5 ©3()fP^^±^^cS^©3S^:fc^f X. W4;t,^ 
[0 07 6] ®||l?|5Jii©^?i$J^ 40 

[0 07 7 ]ffiL/. 9=>x s» i'ir-T';!/^. %V7A>^^ 
-:/^WcES^StiS4>©rtt&<. MS;«/>7fSiJ*^6© 
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«im L . ±iBl5l1IIK:^n6©ijlttWi©®T*iaS'r5 «: 

[0 07 8] X. ifBlSlJi^mfet^'TK, 
- 7 '^©fi-^e^©ii-^J^i U 

©m-^^Ei^r S C i i L-C lb J;tr». A>*>2.#JSiJ©« 

JiiBll5iP!i|i. 31?L3 0©ia3«:fcW.SA-A' »fM 
*c*BS-r-5Et?**, E*©1f^3 4*s«#1£Mffli^- 

[0 07 9] f^a> =^:^"ji'^-':/)\y<J:>^U?ihin^h 
©■rttJ5:<« je:>^K:fLvDT3iS3&::2t^©?-x yi'■^^-:?• 
^^*lal■r 5 C i t U-C 

[0 080] <2) m2J15Jfi 

O*«:|fJ»!6f'p©02 ©m"cc-:>iirsft?«-r .So *?f$^tc 

*jw^a?L3 0 n<omm'Simm^m 1 0 kitst. c© 

ia*>a7L3O©03tc43ltSA-A' »rlt*S^Hi& 
[ 0 0 8 1 ] ta 1 0 fCfcl=.r{*. ±fBm 1 JfJ,^S<i:|^«© 

":/^3 2. jfc7y -/-'•?^r-y;l/3 3 - 1 . 33-2*5 
^©l-3*l^5^*"r?'3 5 4:Anf^*J^rtel3. 

r^^3 2*issasufc<t*jc«?gffiffl-r5fe©-c. ms^© 
J: ^ ic-e n ?.®^^ffl©tf i^tJK 1 *iHg s t, ^ ^ „ 

[0 0 8 2] CC-C. ^Jl^figfCfct^^^ffi^^a-t/^S 

3 0 ^mx^iJ> 7 flHfCMS *t?©gs^®si»?9-r 
HI 1 fc-e©3ii^flJMa«r^r. i^. cciiftt. ® 

^©BSs^^-r ©*t?, -S?^ a - y^©^^©iBgJ£r^ 

X. C©ll|-C», ■Sfi9-:x"7'^3 2 i^#9=-3."7^3 
5 ©gS^{cratoSSP^3-J(iW©1lffiSR^{i=Si BS &s , 

[ 0 0 8 3 ] 0 1 1 (cfet^rw. mj^mmmk^Q 

m. ctJ*dSjijL3 Of^. &l!ijds^«;</>7»c1fa-r 
^. 60-1. 60-2> 6 0-n«, ^liSO 

[0084] 61-1, 61-2. 6 1 - n tt. 

;u:/-cfef). -en-en, ife>?^isi*sffi*Si(g^*-:/6 0 
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- 1 , 6 0-2, 6 0 -n im^^n, ^tii^mti 
^3^^-5^3 2-1, 3 2-2, •". 3 2-n:R5>*^ 

:/3 2-l, 3 2-2, 3 2-nK, ±f5Sa9^3. 

ji^zre 1-1-61 -ni^3nri!>^, 

[0085] S^#>'^-J^r^6 1 - i ( i = 1 , 2 , 

n) w, -en-en=j>na-^ij&>6o^o#tijp{t# 

^M5^*--7'6 0 - i i#ag='*-:/3 2 - i itDia 
3&Jia3feSn> g^«9^a-:/3 5iij«fflSI$iT,xt,^S, c 

jS!l3=-*-r^i^«g^:=.-:/3 5iC!>r5/&s|igc3n, S@ 
g^*-:/iJMP^iI§tiS„ 20 
CO 0 8 6} Sa5^^L-::^3 2- 1 ~ 3 2 - n <t^{i5=- 
*-r?'3 5l3:, cn6^#^t^u>^6 1 - 1~6 1 -n© 

©MJL3 0 CDfflPliJXB^SI^'V 7 ©legAPi'KC ^ 
— la^/S^l,^ 6 2 - 1 , 6 2-2, 8 2 - n*Sta 

[0 08 7] ^g#-'^'J^7■8 2- 1, 6 2-2. 6 2 

3 2-2, -, 3 2 -n:Ra«^«5='a-r^3 5i^3 30 

n. mmmmwmm^ ^-^'es-i, 63-2, 

-, 6 3-ni^i^Sn-ri,*-5. CCJC, M^^M?^* 
-:?'6 3-l, 6 3-2. 6 3-nW. ^^StlT 

:/6 2- 1~6 2-n£fe^3nri3«5, ^Ug-^^Jl-:/ 
6 1-1-6 1 -ni6 2-l~6 2-ni;eDMK:®* 

[0088] 2 - i fe-en-en3> h o 

--7 1 ifiioomm^mm^ mmm jcjc -^-cssfpu, 4o 

:&ag=-3.":/3 2 " i Xtt^fit5^*-:?'3 5©um:&> 

ti^{co«,irfe^Hif^*-:?'3 5 *ffiffiL&»,»)i«^© 

im'^jimcomsicm K)nt>K). * - >^3 5 
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[0 089] :^irfmicist.-t?>m's<Dmmfmim±<D^ 

^{cia-:.-c*s«3. a> hd-^ l3&>lt,©^#S^[^D^t^-c 
7*3 2 - 1 ~3 2 - n©^> ^OKtHL-fcfeO^t^ittffi^M 

©*i-^n3&«&sfe©*ii:*K:^«i5='a-r''3 s-^^f^^-r 

[0 090] ©if -^^gOlf ^ 

mic-^f.>xmm-ri>, mi 2icmm>jmm^-r. m. 

6tlS"7-i'=J>-^r4 3, 4'*^ffli^a4 4, -'<;:^4 
5. #>7'4 6, /N*;l'7'4 7~5 0. •t-d? F-7-f/-{D 

0i2{c*jii-r, 2'^,«m-eH*iifc^W0ei^!fiS3 

> h 0-5 1 tc^jt;-r ^^3, c p u^(cj: ^m^miti^ 

[ 0 0 9 1 ] =« > h a-^ 1 f«3k:b. ^mum^n^n 

;^7 1, f'-3?'f>5f-7*-/;^7 2i5:Df^"5f H-5-f 
/■iDi~D6^*!SW6ti-ri>S. *J15Site:*iW-5CPU 
7 0W, iam©J:^(c, Affli^J-Y >4?-:7:.= '/;^7 1 ^& 
:ffLX±ti^^-i}l'-:f6 0 - 1 — 6 0 - nS!>'6 2-1 
~6 2-ni-5-ti-en^§ti"Cfc«5. Atil:t»-^>f- 
7X-/X7 l:«>J£:n^©fe1-C^S3nS{t^4BffS®ffi 
^MiLTej^-r-S (fflU, Wg^t;l':7'6 2- 1-6 

2-11 li^^i-f tiHiji©fcs?)@^«i^„ c n e. itmmA'> 

7M{CtSlt6n-CI.='^, ), cnK;J;t3. CPU70*3 

■e©^llS^!lffiS«^c^st;■r^^lF/^•;^r^'N±la^as$lJ1aJ 
m-i-^i^m-rs ciASf^SJ: ^kUfe-D-ciiSo 
[0 09 2] •r-5t-/>5(-:?:cW":^72». CPU7 
0 i^-d? F5-f/^'Dl— Detop^^^^-r.S'fiv^'- 
r^^-rj^^-c*?). ttie,©r^t?sg5tiaM-^&@f^© 

C n 6 fc J: oTlgUi 3 n-SI^ 1 6 PjUliglJIElb:!^ 
b©-y--iff:t-:SrMl— M6K, ifBiaetC^jvLfc^)©*!: 

;^7 2^:rt-Lt:CPU7 03&^6SW£:fg<^ffi^{CJESDfc 

6 ©[Hltef^^KJ*; Cfc«-^^:*W«(g|J®|5|fe« 
if i 1 1 7=^- if > df - 7 :t ;si 7 2 C 

pu7o^0t$§-r^. 

[ 0 0 9 3 ] f^&. ^*4ts#&^©±iaii8 {c*s^•^S7^<>7' 
46, ^■<Jl/r?'4 7~5 0S(:K*-ifMp3¥!^e.«i:S8|5:» 
it. itef&Wig='»-:/6 0- 1-60 - nOWKfCSftlt €, 

[0094] (3>mmmi'^ 
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[ 0 0 9 6 ] H 1 3 ccfci^T. ^'^Mmm:^^ 

CPU? O^^-^e-i^ K^-Y^^'Dl'-De. ^-^'f>^- 

h<Z)|HlKftS0 4(7>±PSffi6>4rnax<^:TKfil0 4m1n<h 

[0 09 8 ] y^f'u^:/S3n?0[>5fiJ8lrtCfcl^t:. 
/cHKII 0 4*J±FSfii 0 4max*_b|ll T V ^ /c^-^. X 
TKfi1ii0 4inirv£TlPl'^riift:Jt^tC». ^l^lraS 
M5 hCD[iIlte«S0 43?>^MISffl(D®H^ax.Tli^Ci 
*^^:7^i^0 4chk_f* 'ON' (Xf'y:7'S3 
2) o 

[0 09 9] H!^^5iA^ft:liIlg«a0 AifiAMms 4 
max>&±|pl-:>T:fe6'r. ^-O, TRSffi ^ 4mi n^TH t: 
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Cdt?. X5^v:7*s 31*^6 S33^Jl^/c^^C^:7^^^0 

mMw^u<omm^U7Lxy ^ e ^\\\^fm 'on' 

self ;^)n iHlfttf ^n/cig^t^^^o C(Dfci^. 
^;:7'S 33^:7 ^^^0 4chlc-f^5 *ON' iJ^jr-^ri/^fcia-^ 

octt, mi^mmt5h(D^c?> (»4w«&sii) -eseif 
fcfttf*^;0^^^'^?'c[H|®::^iafl^'^^ffltf[Hlt*(9 4no<fi^ i 

04chl<_f^ 'OFF* (xf*-^:/S35) . ^^(Df^ 

[0 10 0]!^. >^"7^^>:7*S33r:7'^i^0 4chk_f3&^ *0 
FF' ttj:^Xi,>'ttm^(^at. ±m:^'f^i^y'S34&.Z>S 

[0 1 0 1 ] ><7^^;»:?'S36~S40t^:fci^r. 

^)iA^/^:lafe^S0 StCOl^^^r *>±iB:^^'^ y^S 31-5 3 
9 5:^5±I®fii ^ Sm3x^±m^:^^^i)^ tTMU 6 5mi n 

5chlc_f^ 'ON' to (:^5^^i;:7*S37) . m^Xl>tj:l^ 

^?^0 5chK.f*f 'ON' i&^rii:fc:^tc». 

ftiia^^lEMi^^ffitf IMiate 5nCDfii* 1 >/ "J ^> h 
(>^^^^:/S39) '^^tJ^iJSchk.f* 'OFF' 

ti^x (;^ r^'s 40) fti^cD^ffi^ii^. ^ ye sc 
hlef*^ 'OFF' ttj:'^Xl^fcm^ltCit. Ctl^CDmm 

[0 10 2] Etc, SAX'S 4^C^l^XU. M 

^9iA^/c|pIKft]K0 efc-oL^xilBXT- :7"S 31—3 35 
'^S3&--S4oiiiiiii<?:)5^:t vi'iitffi^tT^o T^cfc-fe. 

lilSE:^S(9 67&S±ISffl[0 6hiax*Jb0S:d>S*^iT 

tt:7^i^<9 6chk-f^ 'ON* (;^7^rjrr^S42) . ffi 

^Xl^tjit.^m^^aty'y^e^chlUi)^ 'on' htj:^x 

i>?>i3^t'^^mmir?> (X7^^:.:7*S43) o i^. ccxm 
is>:S>mWim<DWmt^c-:)l>Xi>. ±tEPIfiltcBa^^ffitf6 

tlT C =^ ch^S?> ^ n ^mm^ > 7 ODUKft g (9 6CD± 
fSMO GmsxtTWiU 9 Gmint^^MlyX^ < ^bX. 

:7-5y(9 6chic_f>&^ 'ON' trj:^xi>fcm^(^c{t. mm^ 

:^'>l(DtC?> (^BpJ«iS|5) T'lBef^Cfttf i^lSj&^s&^ofc 
(Xt^^;^ :/S44) L/cft. :7^i?'0 6chl^f4 'OFF* 
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hkj** 'OFF' i^Coriifcli-^jCB. cti60*iai 

[0103] ;x{c, ^5!/:>7 *i^ia)3-e'^.'<#am 
fijBf-rs. 10 

[0 104] C(Di^. v^f^U-^5 3531^!icti-Cib 
-3 /citric l*;^ 7^ ^; S 4735^ 6 S 48;tiT<E)*!ya'v.ji*. 

= 4. 5, 6) {c-oi,ir©g=>i-> i^^jl=&tf5„ S-Tv 
fflif laiiit 0 ^n^mM<omm-mm. e .mm ( j = 4 . 5 . 
6) *jB^ri»fcCt*3&>«!r-53&>*5=^if ^'•r-S. 
S49) „ cc{ci,i5l?BI?liIIS't». KW'*'®?^*":^** 

[0105] j:^-?-^ 7*s49{cfe(,=.r, mi-fMmejrt^m 
ia«f ifcWS=EIM4 4 '^XaA:ti^a2 cdt^ ^ ;^ u ^ 30 

:t W - ^? * - r^CDSJfe^rJgTj^-r S . 

[0 106] ctiicMV. :^7'v:fS5(rcmc.^=.--:^ 

l^fcfeO, -r^Cis-fe, ^9^3.-^3 2-1—3 2-11 

cD5^^©l='•rn3Ji*sMM5nrt,!.s^^J#/^";^:?'8 1 - i 
SlD^BZ- iJCSJ-b. a> 1;03CPU7 0;^JP. 

AtiJ:^J-^>f":7«-^^7 l*:A-L.Tij£K^^*Jg^T 

:/6 1 - i 2 - i 1 1 *±W©iJiE38K: 

«*&ffiiJg^*-:/6 0 - i iM«*&ilJ3^a-^ 
6 3 - i <t©ra**iffig^*-:?'3 2 - i miLt:^5=' 

:?'3 2 - i <t L-Ctt. ««>*t>5^*-7'^Sfeffiffl«l@t 
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Wfrntc^l-s^i LriatiSS{£:fattLrfc< . 
[ 0 1 0 7 ] f^a. i^T-^ys ^9-c\,^~rin<omiMWLd m 

[0 108]— :^f. j;^-f-5.7'S47{Cfel»r. ■^^b-*U' 
[0 10 9] i^K. ±^X-r-?:/S46-e^^L'fc@t5fe 

CPU7 03&i-=e-af F?-^ ADl~D6--^iJ:^J•r•^*^'.=. 
b•*^-^^5®sEl^1;^c^■r■5^g^{B^*»^t^L'. •?-4t.6 
*7=^-^f-Y>^J-7*-i'X7 2*:»b-cai;*jrs (;^'f- 

■yr-fc-^i 5^5 ®S 1-1^6 "^S6Si3|ES6a;=.-^ h©-??- 

PU7 0». ±iaxf•y:7•s53-c^;5^)i^/eoN/oF 

FJgTrlf^^KS-zJSf, M^*'>7'N<DON/OFFjg 
S55) „ 

[0110] fiJfflijil^K:, ±i$L//cSi 3©^ai 

^;t7 > 7 ©MWPS*tS6ft t j&ifijffl $ *t, 6 . C n «c J: 

«c, *»gE^©Us-r4i*©"BfS6gi5©fltf|iIiiei.in*3^«b 
^Lfc|IS^|5]|grei nTm^ex.?i:i^tC«. ^*©± 

iB;^-f--^r^S4aijiT®5^^f e'^ftatcio, ffifflLn^ 
fc^ 3.— :/©^M^ A — 3 5 '^.©^a#*aS-¥>?- a — :/ 

[0 1 1 n mi^^-c. mi4^mmbx:^mmx:i4^v h 

mm'^fismn'sri^ ib© i ^c o 5, 
[0112] Wiimmmic\t. zi> h a-v 1 {c 

m-cmm-r^-r—^mwM <ram) ©bt^m^cc^* 
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[0 113] 'A^^V. nE\M^*^ibni^y i-M>f-r> 
tt. mna©^{^^-C{C*'?> h ^nfcftlfI5|t^6> .in 

[0 114] i^tc. umssi^-vmm-r^^mk'&vmit lo 

©t3»fb^at£:T 'OFF' tcl^Mtrs, 
[0 115] mf-mTBf^&ildSS^Sti^S-t? 

y:=.:*-7'n^^^Aep©&a7"CI4^^A®AKl^ 

[ 0 1 1 6 ] ^L-c, mmrmfmim^^mi:^ 20 

-r^So -ratJ-iS. ift^mTBfjaa^tgSl^SnftiHfiSt?© 
la i 3 (ommiiCis» S Sif lai^g: e ^n<D{^^ ;x - T'Si^ 
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